%sum& -On presente des informations detaillees sur la conception et la realisation d'un banc d'essais pour cdbles, avec des courants de 20 kA.
INTRODUCTION
Recent development of superconducting high current cables needs a larger high field testfacilitydesign. Present facilities usually consist of a solenoid or a split pair magnet. In both cases ambivalentcies often arise, for an optimal combination of test space, magnet volume and interchangability of the testcable is hard to achieve. Considering the above mentioned items a new type of testfacility has been developed at the Division of Industrial Application of Superconductivity at Twente University.
THE CONCEPT
The D.C. quadrupole 7T magnet consists of two coaxial solenoids carrying current in opposite direction. The available testvolume has the shape of a torus with a large diameter of 200 mm and a small diameter of 30 to 70 mm according to the gap between the two coils (see Fig. 1 ).
Fig. 1 -Magnet configuration.
AS a take off the diameter of 200 mm is chosen providing us a testlength of 600 Calculations of the field show that the diameter where the maximal field occurs equals this mean diar2eter in a good approximation. A secondconstraint is the volume of superconducting wire which is at our disposal to wind the magnet. This limitation Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:19841166
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JOURNAL DE PHYSIQUE i s mainly a m a t t e r of budget. An-optimal geometry, concerning width and h e i g h t of t h e c o i l ' s c r o s s -s e c t i o n , can be found, independent of t h e superconducting w i r e ' s q u a l i t y o r t h e wanted f i e l d magnitude, i f t h e r a t i o of t h e f i e l d i n t h e t e s t volume and t h e maximum f i e l d a t t h e windings has a maximumfora given gapdistance. I n c a s e of t h i s quadrupole geometry two maxima occur. These maxima and t h e obtained t e s t f i e l d f o r a c e r t a i n combination of h e i g h t and width of t h e cross-section a g a i n s t t h e g a p d i s t a n c e a r e given i n Fig. 2 . Together with this minimum t h e f i e l d r a t i o a n d t h e g a p d i s t a n c e a t which it occurs a r e fixed. A combination of t h e s e graphs o f f e r s u s equi-width and -height l i n e s (Fig. 3 ) . They can be extended w i t h equivolume l i n e s . Every c r o s s i n g i n t h i s p l o t corresponds with a f i e l d r a t i o and homogenity. Table 1 can be deduced i n t h i s way.
Fig. 2 -Determination of minimum magnetic f i e l d a t t h e windings and t h e corresponding t e s t f i e l d magnit u d e f o r a c e r t a i n shape f o r t h e cross-section. 1+2: maximum f i e l d s a t t h e windings.
3: f i e l d i n t h e testuolume. c u r r e n t d e n s i t y 125 ~/ m m~.
d: gap d i s t a n c e . 
i n c r e a s e c o n s t a n t i n c r e a s e decrease i n c r e a s e i n c r e a s e c o n s t a n t i n c r e a s e i n c r e a s e decrease i n c r e a s e i n c r e a s e 3 1 i n c r e a s e decrease c o n s t a n t i n c r e a s e decrease decrease 4 i n c r e a s e decrease i n c r e a s e constant i n c r e a s e c o n s t a n t Table 1 -Influence on homogenity and f i e l d r a t i o i f t h e t e s t f i e l d i s increased by changing a r e l e v a n t parameter combination under optimal geometry conditions.
No. 1 and 2 show t h a t any change i n a width o r h e i g h t t o i n c r e a s e t h e volume f o r h i g h e r f i e l d m a g n i t u d e s , r e f l e c t s i n a decrease of t h e g a p d i s t a n c e under optimal geometry conditions. No. 3 shows t h a t l e s s favourable c o n d i t i o n s a r i s e i f t h e volume i s kept c o n s t a n t and t h e combination width-height i Table 2 . 
This c o n s t r u c t i o n m a t e r i a l i s used f o r t h e house t h a t surrounds t h e c o i l s a s well.
The wire i s wet-wound with an e p o x y , f i l l e d with q u a r t z . Good r e s u l t s with vacuum impregnation a r e not l i k e l y because t h e f i l l i n g f a c t o r wire-impregnant i s chosen t o be very high. The windings a r e i n c l o s e c o n t a c t and no p a t h f o r t h e f i l l e d epoxy w i l l be f r e e . Around t h e o u t e r w i n d i n g s g l a s s f i b e r , a s an i n essence redundant r e i n f o r c e m e n t , i s wound. To avoid e l e c t r i c a l c o n t a c t between house and wire an i n s u l a t o r of GI1 m a t e r i a l i s applied. The aluminium house c o n s t r u c t i o n t h a t w i l l balance t h e expanding f o r c e s of 900 k N a s w e l l a s t h e c o i l w i t h a maximum f o r c e i n a x i a l d i r e c t i o n of 1400 kN needs s p e c i a l care. The l a t t e r f o r c e i s d i s t r i b u t e d r a t h e r homogeneous which i s a property of t h e c o i l configuration. The f o r c e s i n t h e r a d i a l d i r e c t i o n a r e r e l a t i v e l y small compared with t h e s e azimuthal ones. T e s t s t o examine i f t h e c o i l can s t a n d t h e s e f o r c e s on a t e s t c o i l wound with copper wire have ,been f i n i s h e d s u c c e s f u l l y .
THE QUENCH BEHAVIOUR
I n emergencies t h e enthalpy of t h e copper m a t r i x i s s u f f i c i e n t t o keep a maximum h e a t r i s e b e l o w 100 K regarding a w o r s t c a s e . Some i n t e r e s t i n g f e a t u r e s a r e t h e propagation t h a t can be c a l c u l a t e d t o be 1 m / s ( / I / ) and t h e matching o v e r a l l time c o n s t a n t o f 1 sec. C a l c u l a t i o n s on t h e worst c a s e g i v e a t o p v o l t a g e of 4000 V responsible f o r t h e d i s s i p a t i o n . F a s t propagat-ion guarantees t h e prevention of high g r a d i e n t s i n t h e r e s i s t a n c e along t h e windings which would l e a d t o e l e c t r i c a l outburn damage. Evidently good i n s u l a t i o n provision i s taken c a r e f o r . A dump r e s i t o r of 20 D d e c r e a s e s t h e t o p v o l t a g e down t o 3000 V. A highly r e s i s t i v e p e r s i s t e n t mode switch i s required. I t has t o d e a l with a v o l t a g e o f 1000 V f o r a s h o r t time. The dumped energy w i l l only be 1/3 of t h e t o t a l load energy. The temper a t u r e r i s e w i l l be 75 K now. I n t h e s e c a l c u l a t i o n s no assumptions on t h e c o i l house behaviour have been included.
DISCUSSION
The manner t o o b t a i n an optimum i n t h e v o l u m e r a t i o testspace-magnet,combines t h e advantage of t h e i n t e r c h a n g a b i l i t y of a s p l i t p a i r magnet and t h e r e l a t i v i l y higher fieldratio testspace-coilwindings o f a s i n g l e solenoid. In t h e l a t e r c a s e f o r conv e n t i o n a l s i t u a t i o n s t h i s r a t i o w i l l be higher. The c o n s t r u c t i o n i s simple. Many a s p e c t s , l i k e manufacture o f t h e c o i l s , cool down a n d q u e n c h p r o t e c t i o n can be t r e a t e d i n t h e approved way. A s p e c i a l item is t h e n e g a t i v e coupling of t h e two c o i l s . This f a c t diminishes t h e s e l f inductanceand t h e r e l a t e d load energy. However, t h e c o n s t r u c t i o n s complexity i n c r e a s e s because of t h e induced expanding f o r c e s . Surveying t h i s , t h e good t r a i n i n g behaviour of solenoids i s expected t o b e p r e s e r v e d .
The n e g a t i v e coupling, mentioned above, guarantees t h e absence of i n d u c t i v e coupling with t h e t e s t s a m p l e . The magnet is t h e r e f o r e very a p p r o p r i a t e f o r t h e i n v e s t i g a t i o n of a.c. a p p l i c a t i o n s .
